Introduction
============

Intravascular large B-cell lymphoma (IVLBCL) is a rare aggressive subtype of B-cell lymphoma which is characterized by the proliferation of malignant lymphocytes within the lumen of small blood vessels and without an extravascular tumor mass ([@B1]). The clinical presentation shows tremendous variation: anemia, neurological symptoms, hepatomegaly, and splenomegaly; and constitutional B symptoms (fever, night sweats, and weight loss) are observed in the majority of patients ([@B2]-[@B4]). Thus, IVLBCL is usually symptomatic. The aggressive clinical behavior of the disease often results in a delayed diagnosis and fatal complications due to the occlusion of blood vessels ([@B5]). The prognosis is poor, with the 3-year survival rate reported to be between 14 and 27% ([@B3],[@B6]). Although any organ can be involved, localized lesions in the bilateral ovaries and uterus are extremely rare ([@B7]-[@B11]).

The t(11;22)(q23;q11) translocation, which is the most common recurrent non-Robertsonian constitutional balanced translocation in humans, has been reported in more than 160 unrelated families ([@B12]). Carriers of the t(11;22)(q23;q11) constitutional translocation manifest no clinical symptoms; however, they often have problems with reproduction ([@B13]). The t(11;22)(q23;q11) constitutional translocation has also been reported to be associated with an increased risk of breast cancer ([@B14],[@B15]), while the association between the translocation and IVLBCL remains unknown.

We experienced a case of IVLBCL involving the bilateral ovaries and uterus in an asymptomatic patient with a t(11;22)(q23;q11) constitutional translocation. To the best of our knowledge, there have been no previous reports of such a case. We present this case with a discussion of the diagnosis and the treatment strategies.

Case Report
===========

A 72-year-old Japanese female without any symptoms underwent an annual positron emission tomography (PET)-computed tomography (CT) examination for opportunistic cancer screening, and metabolically active foci with maximal standardized uptake values of six were found in the fundus and front wall of the uterus ([Fig. 1](#g001){ref-type="fig"}). Contrast-enhanced magnetic resonance imaging (MRI) was conducted as a more thorough examination. Although it revealed marked early enhancement in the uterus, few endometrial abnormalities were observed ([Fig. 2](#g002){ref-type="fig"}). The imaging studies showed no abnormalities in the bilateral ovaries, abdominal lymph nodes or peritoneal membrane. In addition, the patient\'s epithelial tumor marker levels - including the carcinoembryonic antigen, carbohydrate antigen 19-9, carbohydrate antigen 125, and squamous cell carcinoma antigen levels - were all within normal limits. These findings suggested that uterine sarcoma or malignant lymphoma were more likely diagnoses than endometrial carcinoma. The patient was referred to our hospital for a workup and treatment with a provisional diagnosis of uterine sarcoma, malignant lymphoma, and atypical endometrial carcinoma. Although her past medical history revealed no significant medical illness, she had experienced an early fetal death and a miscarriage at 29 and 33 years of age, respectively.

![Fluorodeoxyglucose (FDG) -positron emission tomography (PET) and PET/computed tomography (CT) fusion images. (A) A PET image showing increased FDG uptake only in the intrapelvic region. (B) Coronal and (C) axial views of PET/CT reveal the accumulation of FDG in the fundus of the uterus. L: left, R: right](1349-7235-55-3169-g001){#g001}

![T2-weighted fast spin-echo and dynamic gadolinium-enhanced magnetic resonance imaging (MRI). (A) Axial and (B) sagittal views of T2-weighted fast spin-echo MRI show few abnormalities in the uterine endometrium.There are few findings to indicate the presence of extra-uterine invasion (arrows). A dynamic MRI scan showing (C) early enhancing lesions in the fundic myometrium. (D) In the late phase, the lesions show relatively lower intensity than in the other area of the myometrium.These findings suggest that uterine sarcoma or malignant lymphoma are more likely than endometrial carcinoma.](1349-7235-55-3169-g002){#g002}

A pelvic examination and transvaginal ultrasound at our hospital revealed no abnormalities. To eliminate the possibility of a uterine metastasis from an intestinal malignancy, upper and lower gastrointestinal endoscopies were performed. These revealed no significant findings. The only abnormality in the patient\'s laboratory data was a significant increase in her lactic dehydrogenase (LDH; 519 U/L) level. A cytological examination of the cervix and uterine mucosa revealed the presence of non-epithelial malignant cells ([Fig. 3](#g003){ref-type="fig"}). The cytological features, imaging findings, and her clinical presentation suggested that uterine sarcoma was more likely than malignant lymphoma. A total abdominal hysterectomy with bilateral salpingo-oophorectomy was performed as a diagnostic therapy. The pathological findings showed that the lymphoma cells were almost exclusively contained within the blood vessels, including the capillaries, without an obvious extravascular tumor mass ([Fig. 4](#g004){ref-type="fig"}). A diagnosis of IVLBCL involving the bilateral ovaries and uterus was made. The lymphoma cells were positive for CD20, CD5, BCL2, BCL6, and MUM1, and negative for CD10, CyclinD1, and SOX11, suggesting a non-germinal center B-cell origin. Although IVLBCL is likely to involve the central nervous system (CNS), the results of contrast brain MRI and a cerebrospinal fluid analysis did not demonstrate CNS involvement. A bone marrow analysis revealed hypocellular marrow with no lymphoma cells, and a Giemsa-band analysis showed 46,XX,t(11;23)(q23;q11.2) translocation in all of the analyzed cells, suggesting that the translocation was constitutional.

![A cytological analysis of the endometrium. (A) Papanicolaou staining shows that the cells were arranged in a predominantly single cell pattern with naked nuclei (×100). (B) The cells with cytoplasm demonstrated high nuclear to cytoplasmic ratios. Their morphology varied, and nuclear pleomorphisms, such as binucleated forms could be seen. These findings suggest that the cells were clearly malignant and that a diagnosis of endometrial carcinoma was less likely (×400).](1349-7235-55-3169-g003){#g003}

![Macroscopic and histopathological examinations. (A) A macroscopic view of the uterus and the ovaries revealed their normal appearance without any evidence of tumor. (B) Hematoxylin and Eosin staining sections of the uterus (×20) and (C) a higher magnification image (×400) shows that the blood vessels were filled with lymphoma cells. (D) The tumor cells in the uterine vessels were highlighted by immunohistochemical staining for CD20 (×20). Capillaries in the right (E) and left (F) ovaries were also filled with lymphoma cells (×200).](1349-7235-55-3169-g004){#g004}

We planned to administer R-CHOP, a combination chemotherapy consisting of cyclophosphamide, doxorubicin, vincristine, and prednisolone with rituximab (a recombinant anti-CD20 antibody) once every three weeks for six cycles. Although the patient had few findings that would indicate CNS involvement, we also planned to administer intrathecal prophylaxis (methotrexate, cytarabine, and prednisolone) once every three weeks for four cycles. After one cycle of chemotherapy, the soluble interleukin-2 receptor (sIL-2R) and LDH levels decreased to 1,076 U/mL and 167 U/L, respectively. The patient has been treated on an outpatient basis and has maintained a good performance status with the chemotherapy. Thus far, no disease progression has been recognized.

Discussion
==========

The present case shows that IVLBCL involving the bilateral ovaries and uterus was incidentally found in an asymptomatic patient with a t(11;22)(q23;q11) constitutional translocation. The lack of lymph node swellings and hepatosplenomegaly without B symptoms made a diagnosis of malignant lymphoma seem less likely. The localized FDG accumulation in the fundus of the uterus, the presence of few morphological changes in the endometrium and the cytological findings suggested that uterine sarcoma was more likely than endometrial carcinoma. Only the surgical specimens of the bilateral ovaries and uterus revealed the presence of IVLBCL, which had spread throughout the uterine and ovarian blood vessels. To the best of our knowledge, this is the first report of IVLBCL involving the bilateral ovaries and uterus to be diagnosed in an asymptomatic patient.

Interestingly, the clinical presentation of IVLBCL appears to differ according to the country of origin. Two main clinical variants are recognized: the Western and Asian variants. In the Western variant, the CNS (34-100%) and skin (39-60%) are most commonly involved ([@B4],[@B6],[@B16]); on the other hand, the myeloid and lymphoid system, such as the bone marrow (32%) and spleen (29%) are less frequently involved ([@B4]). In contrast, in the Asian variant, the involvement of the bone marrow (75%), spleen (67%), and liver (55%) is often observed ([@B3],[@B17],[@B18]), while neurological symptoms (27%) and skin lesions (15%) are less common ([@B19]). However, in our patient, a physical examination, brain contrast MRI, bone marrow biopsy, lumbar puncture, and an abdominal enhanced CT scan, yielded no relevant findings.

It is impossible to diagnose IVLBCL on the basis of cytological findings ([@B8],[@B20]-[@B22]). In this case, the presence of features such as dissociated single cells with high nuclear and cytoplasmic ratios, as well as nuclear pleomorphisms with prominent nucleoli, suggested the presence of non-epithelial malignant cells. In such cells, the cytological features associated with some types of sarcoma are quite similar to those of malignant lymphoma. Thus, cytological findings are sometimes insufficient for distinguishing between the two conditions. When cytological findings that suggest the presence of non-epithelial malignant cells are obtained, the possibility of malignant lymphoma should be considered. A histological analysis is essential for the final diagnosis.

Abnormal laboratory findings, such as increases in LDH and sIL-2R, anemia, and an elevated sedimentation rate have been reported in more than half of IVLBCL patients. However, these findings are not specific for IVLBCL ([@B1]). Our patient also presented markedly elevated LDH and sIL-2R levels at the initial visit; these abnormally high levels continued, even after the surgery in which the metabolically active foci which were found on PET-CT were completely resected. Although PET-CT has been reported to be useful in the diagnosis of IVLBCL, false-negative results for some types of organ involvement, such as skin and renal involvement, were also recognized. The exact sensitivity of PET-CT for the detection of lymphoma cells in IVLBCL remains unknown because of the rarity of the condition, and careful interpretation is required.

IVLBCL is primarily treated with systemic chemotherapy with rituximab and CNS-directed therapy. Although there are no standard chemotherapy regimens for IVLBCL, anthracycline-containing regimens have been reported to improve the clinical outcome ([@B6]). The largest retrospective analysis of treatment, in which approximately 83% of the patients received CHOP or CHOP-like chemotherapy, with or without rituximab ([@B2]), demonstrated that the patients who received chemotherapy plus rituximab had a significantly higher complete response (82% versus 51%) and two-year overall survival (66% versus 46%) rate than patients who did not receive rituximab, indicating the efficacy of rituximab. As for therapies directed at the CNS, we administered CNS-directed therapy as a prophylactic treatment against potential CNS metastasis in the present case (despite the patient showing few signs of CNS involvement) because IVLBCL is associated with a high CNS relapse rate \[the incidence during follow-up is reported to be 25% ([@B19])\].

The t(11;22)(q23;q11.2) is the most frequent constitutional balanced translocation in humans ([@B12]). Few reports have shown an association between the translocation and IVLBCL; on the other hand, the translocation appears to have a significant association with breast cancer ([@B14],[@B15]). To the best of our knowledge, this is the first report of an IVLBCL patient with this translocation.

In conclusion, we experienced a rare case of IVLBCL involving the bilateral ovaries and uterus in an asymptomatic patient with a t(11;22) constitutional translocation. The present case demonstrates that IVLBCL may occur in asymptomatic patients and that the uterus and the ovaries can be involved. The diagnosis of IVLBCL is challenging because the laboratory and imaging studies show low specificity, and the cytological findings are limited. There is room for considering the possibility of IVLBCL when unexplained clinical findings are observed in patients with elevated LDH and sIL-2R levels.
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